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JiL A Paper about Magnet if m^ or concerning the 
changing and fixing the Polarity of a Piece of 
Iron. By Mr^ J. C. 

0£loler 14^^' ^^9^* 

S I R, 

Aving but little Matter from abroad, I will here 
give you (bmething of my own : Being a Bre- 
viate of fbme Experiments of the Loadfione^ or rather 
of Magnetifm^ which I lately made. 

'Tis known that a Rod of Iron held Perpendicular to 
the Horizon, or inclining, the lower end is its North 
Pole, or attrafts the South end of a Magnetick Needle; 
and that the fame end held upwards becomes a South 
Pole, fc. attrads the North end of a Needle, and repels 
the South end. The South I call a mutable Pole, which 
may be North or Souths according as you hold it. I 
call a Fixt Pole that which does not change however 
you hold it, particularly that is a fixt North Pole^ which 
though held upwards, attrafts the Needles South end , 
and repells the North end : And that is a fixt South 
Pole, which.held downwards attrafts the Needles North 
end, and repells the South end. Tis known that the 
Magnet does make fuch fixt Poles. But to do it with* 
out the Magnet, is what I here chiefly confider. 

r. The Species o{ the Pole^ whethiir North or South, 
may be found by paffing the Iron Rod through Cork or 
Wood, and then leaving it to fwim on Wat^r, it will 
turn to its proper Pole. But this way is not nice, but 
in fome cafes Co flow, that you would tlrink it to be at 
refl when 'tis in motion towards its Pole. A better way 
to try for Inftance a North Pole, is to hold the Iron 
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Perpendicular to the Horizon, and to try whether, be- 
ing held nodcr the North end of the Needle, it atrrads 
it. But a } et better way is to try whether the upper end 
of the Rod attrafts tlie South end of the Needle, for 
Attraction is more fenfible than Expulfion. 

z. A fv/X North Pole may bs made with all the ways 
and R.ods tliat you can make a fixt South Pole, but not 
vice verja ; for there are many cafes wherein you can 
make a im North Pole, but not a fixt South Pole^ and 
whatever way you get a fixt South Pole, 'tis weaker 
than a fixt North Pole made the fame way. Apply- 
ing a Needle to an erefl: Bar, beginning at the top, and 
lb down, the Needle turns not at the middle, but nearer. 
Of feme Rods you cannot make a fixtSouih primarily, 
yet you may confequentially; fo you may make one 
end a North Pole, and then the other end of thofe Rods 
may without more to do become a fixt South Pole : But 
this does not always hold, for the one may be a fixt 
North Pole, the other may be a Mutable Pole. 

3. Fire dettroys all fixt Poles, fc. whether made by 
the Magnet, or otherways ; but it increafes, or rather 
!efs hinders that Magnetifm which proceeds from the 
Earth: Sc. a Wire or Rod of Iron heated at one end, 
that end is a Mutable. Pole, but more vigorous while 
hot than if cold, fc. the ignited end held downwards, 
will attract the (aid end of the Needle more vigorous, 
than if cold ,• and fo if held upwards,it more attracts the 
North end. The vigour of Mutable Poles is more in 
great than little Rods, but 'tis otherways In fixt Poles. 

4. Heat the end of a Rod of Iron red-hot ( or heat 
all the Rod ) and cool that ignited end Northward, it 
will be a (fixt) North Pole; if cooled South, it be- 
comes a ( fixt ) South Pole. This fay Gilhert and others 
from Experience. But I ^ fay, this holds but in fome 
cafes; fc, if the Rod isfliort, you cannot make a fixt 
Pole that way : Take a round Wyre whole Diameter is ^ 
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Inch, and length lo Inches, you cannot produce a fmt 
Pole by Ignition ,• but if this Wyre were longer, as fup- 
pofe 30 Inches long, or never to much longer, 'tis ca- 
pable of a fixt Pole by Ignition : Again, take a round 
Rod 30 Inches long, and one Inch diameter, this Rod is 
net capable of a fixt Pole at that length, though the 
lefler was capable at that length. And fo my Experi- 
ments give me reafon to think that there is no Rod or 
Bar of Iron ever fo thick, but which if it had length 
enough, would be capable of a fixt Pole by bare Igni- 
tion, for of that I only fpeak in this Paragraph ; and 
there is no Rod ever fo fliort, but which if you make 
it fufficiently thin, is capable of a fixt Pole. So when 
in a Rod I could not obtain a fixt Pole at 2 r Inches 
length in that thicknefs, I could by making the Rod 
thinner produce a fixt Pole even in the length of one 
Inch and lefs, and the Pole fliould be of which kind I 
plcafcd. The terminus^ or necedary length for every 
thicknefs increafes more than you would be apt to 
think. 

5. Heat a Rod or its end red-hot, and throughly cool 
this end downwards, or towards the Madir^ it will have 
fpmewhat more Magnetifm than if cool'd Horizontally 
towards the North. But the better way is to cool it a 
little inclining towards the North. I cannot find that 
Multiplicity of Ignitions does produce more Magnetifhi 
than one good Ignition ; but it mufl be throughly ig- 
nited. Nor can I find by many Experiments that quench- 
ing in Water fignifies to the producing or hindering 
Magnetifm, but many Ignitions may accidentally pro- 
mote it by purifying the iron. 

6. Dr. Power fays, That if w^ hold a R.od North- 
w^ard, and hammer in that pofition the North end , 
that will become a North Pole, i e. a fixt North i^ole ; 
eontrarily if you hammer the South end. Novv' this is true 
only in fome cafes, /c it kolds in Rods only of a certain 
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length : Sc. I fay here again, as before of Ignitians, 
that of round Bars of the fame Diameter there Is required 
a certain length, under which a fixe Pole can't be pro- 
duced by hammering* but of any length more than that 
certain length, you may make it; and tkn if you take 
a Bar fhortcr than that length of which you can't make 
a fixt Pole, wlule you keep that Diamttcr ; if you take 
a Ko] of the fame length but It(s Diameter, you may 
by blows produce a fixc Pole : Or if you only beat that 
thicker Bar thinner, you may produce a fixt Pole, tho' 
the Rod is never io ihorr^ provided you beat it thin 
enough. 

7. What is faid of Hammering, is to be underflood 
of Filing, Grinding, Drilling, Savving: yea, a hard Rub- 
bing, yea, a foft Rubbing, provided 'ris long, will pro- 
duce fixt Poles,' the more heavy the blows arc, caferis 
liarihia^ the Magnetifm is m-ore : I fay, c^tms paribus^ 
as when the blows be not £b heavy in either cafe as to 
flat, for flatting the Iron produces more Magnetifm , 
though other things don t vary. A k\v hard blows will 
produce as much Magnerifm as many, as to fenfe, as if 
you give never fo many blows; yet a foft blow, may 
produce but little Magnetifm. The utmofl: Magnetifm 
that I could produce in ordinary Rods this way, did not 
exceed that which an ordinary Loadftone would have 
infufed, 

8. Beating many Rods Northward, whofe lengths I 
knew fufficient, I never failed of producing a fixt North 
Pole J but hammering the fame or Uke Rods Southward, 
I found that I could not produce a fixt South Pole, only 
a mutable Pole ; nay, hammering one full South, I pro- 
duced a fixed North Pole: Then I thought the reafon 
might be, that the hammered South end on the kn\\\ 
was a little lower than the end which I held in my hand- 
Then I held the end higher, and South upward, and 
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h himmemg it South upwards, I never failed produ- 
cing fixt South Poles in proper Rods. 

9. Old Drills and Punches are fixt North Poles, be« 
caufe almoft conftantly uftd downwards, but new DrMs 
are either Mutable Poles,or weak North Poles; when Ifay 
anew Drill,! don't mean one made on the fpot, for that 
is probably a North Pole, becaufe quencht downwards 
In Water ; fc«itthenfiich Polarity made by bare Ignitioti 
is a weak Pole, and foon decays, and turns to a Mutable 
Pole: Bit I meari a Drill, which though ne^er or little 
ufed, yet has been made fome Days or Weeks; Drill 
with this Southward HoriEwtally, and 'tis a chance ii 
you produce a fixe South Pole, but much kk if you 
Drill South downwards,but if you Drill South upwards, 
you'raay make it a fixt South Pole- 

f o. The ftronger the Polarity is, the longer it will 
laft ; a weak fixt Pole may degenerate into a Mutable 
Pole in a days time ; yea, f have known it in a few 
Minutes, w^hile expofed to the Air, and held in a pofi^ 
tion contrary to its Pole: On the contrary we find 
Needles touch t with good Loadftones hokl that Vertue 
a great while, if kept from Air, and in a Meridian 
fite. 

ir. TheLoadftone it (elf will not make a fixt Pole 
of any Iron, only it muft have a proper length if 'tis 
thick ; or if 'tis fhort, it muft have a fufficient thinnefs : 
So, ordinary or weak Loadftones cannot fix a Pole in a 
thick ihort Key,which yet they will do in a tittle Key. So 
in a (hort thick Iron tapering,a Loadftone may iix a Pole 
in the little end, when it cannot in the great end, 

x%. When Ignition, Hammering, or a Loadftone 
cannot make fixt Poles, it muft not be thought that it 
can do abfolutely nothing on fuch Rods, for evea then 
it may be found that there's an Effeft of Magnetifm in 
them difcernable enough otherways, ^oligh not enough 
to make fixt Poles, 
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i^. When you have the due length for making a 
fixt Pole, you wUl find the making one a fixt North , 
will confequently render the other a fixt South Pole ; 
but if keeping the fame Diameter of this Rod, you in- 
creafe its length enough^ the making one end a fixt 
North Pole, will not neceilarily make the other a fixt 
South Pole, but leave it a Mutable Pole. So if you by 
a like Primary Operation make the ftcond end a fixt 
Pole, the firft end will lofe its fixity, and become mu- 
table. I (ay, there's a certain length fuited to every 
thickoefs of Iron, to leave one end mutable, while the 
other is fixt, and the thicker the Iron is, the greater is 

this length. 

14. If you further increafe the length of the fame 
Rod, you will attain fuch length, that the oftner>u 
have fixed a Pole on one end, and then go to fix the 
other end, the fixity of the firft will not be deftroyed, 
and that end become mutable as before, but the fixity 
of the firft end will remain, and fo you make both ends 
two fixt North Poles, or two fixt South Poles. I fay, 
the ftiortcft lei^th {for there's no urminus of the greateft 
length) for this is more in thick than in thin Iron. 

1 5'. The afore(aid lengths are lefs, according to the 
ftrength of Magnetifm, yc. Ignition requires a greater 
length than when a Rod is aduated by a Loadftone,- and 
a Rod touched with a ftrong Loadftone requires lefs 
kngth than one toudit with a weak one. 

I have fome Years fince read Kircher^ Gillert^ and 
Dr. Pmsr^ who n^ntion nothing of this, nor any other 
Author as far as I remember ; I am fure it was new to 
me. I hear Dr.pUt has a Manufcript of Monfieur Cha^ 
mar's Mtgretical Exj^riments ; alfo there's a French Au- 
thor pnbliftit not many Years fince on this Subje<a ; Alfo 
IhWaMis thinks the Royal Society has made Experiments 
of Magnetifm. I have feen nchher of theft, perhaps they 
have done this Subjefl: to much better purpofc than your 
&c. IV. Ah 



